-1- METHOD AND APPARATUS FOR TREATI NG LI PI D- CONTAI NIl NG WASTE WATER USI NG
M CROBES TECHNI CAL FI ELD The present invention relates to a nethod and
apparatus for treating |ipids contained in waste water. BACKGROUND ART In
conventional deconposition treatnments;such as surface aeration, scum having
a high oil content does not easily deconpose, and is thus collected as
floating scumto be separately discarded. Regarding the grease traps

D RAll%

provided in restaur METHOPHAND AP RAERATUSEORSER Mlng a high oil content

rises and accunuiPITREQNTAINING WASFESWATFRRUSINGMICROBELS odors and nust
be periodically separated to be discarded. Additionally, while there have

been proposals for pronoting deconposition of lipids in grease traps by
means of m crobes (Japanese Patent Application, First (kokai) Publication
No. 2004-188405), m crobes have difficultg performng well in the
environnent of a grease trap, addCHRYeN-FIELP| pi d- deconposi ng ni crobes are

i ntroduced, nost of themw | be gradually drained away together wth waste
water, so their effects do not last. DI SCLOSURE OF THE | NVENTION I n vi ew of
t he above, theTh peentinvadteniclaen thasethdtbanduppostes fof traftie fipidgcatairetihod and
apparatus that reduces the outflow of oil-deconposing m crobes, pronotes
grom h ofin wettd we@conposi ng m crobes, and further allows efficient
deconposition of |ipids by mcrobes. The present invention offers a waste
water treatnment nethod in a waste water -2

BACKGROUND ART

In conventional decomposition treatments such as surfacé aeration, scum having a
high oil content does not easily decompese, and is thus collected as ﬂoaﬁng scum to be
separately discarded. Regarding the grease traps provided in restaurant kitchens as well, the
scum having a high oil content rises and accumulates at the top, where it can give off foul odors
and must be periodically separated to be discarded.

Additionally, while there have been proposals for promoting decomposition of lipids
in grease traps by means of microbes (Japanese Patent Application, First (kokai) Publication No.
2004-188405), microbes have difficulty performing well in the environment of a grease trap, and
even if lipid-decomposing microbes are introduced, most of them will be gradually drained

away together with waste water, so their effects do not last.

DISCLOSURE OF THE INVENTION

In view of the above, the present invention has the purpose of offering a method and
apparatus that reduces the outflow of oil-decomposing microbes, promotes growth of
oil-decomposing microbes, and further allows efficient decomposition of lipids by microbes.

The present invention offers a waste water treatment method in a waste water



treatment apparatus conprising a grease trap or a waste water deconposition
treatnent tank, a deconposition tank containing a carrier consisting of a
porous material carrying oil-deconposing m crobes, and aeration neans for
aerating said deconposition tank; the _,nethod conprising steps of
transferring scumcontaining oils fromsaid grease trap or waste water
deconposition treatnent tank to said deconposition tank; in the

deconposi FFYReR apPRaratusFEMAEFiRge sIwee S8R 3 WSt Wi CamPREiten et larkd it onto
said carrier, and draining water; and aerating the deconposition tank to
cause t hedapinpeiipo s smgning e cobersondstidg elompoge makeialohirging cont ai ned i n t he
scumin an aerobic environnent. In the present specification, the

expr essi obisdécgmpaig thit@pss, dderathashenyik edfratinge@ait! dedinpotiasktini eéfeer t o
apparatus for capturing solid or semsolid lipids in waste water so that

they Wil | mei6d cprdingislaprbf dvaYerrihyRLSabnt@XRARBIESor®Eai -&Qtria}ﬂé?ﬂ Mde those for
the purpose of treating waste water from kitchens, although the expressions

are not | jm.f (?egorI‘qgt}%{tﬁ%B g:ﬁ:gﬂlgntg&}&'t&'%%r &Jfggrgﬁsﬁf% tatnp;q[h%l‘glge& &sififn bhi€AL 1 Ng wast e

wat er from conmmerci a ndustria Ities. expressi on
m cr.obes" refers broadly to nicroan havi n ability to

- "oil-d i th
doconos ePTHARIEIHS SRR ForEN I BEIRIE RS P AR A MO B st s, ko |

nolds or Bacillus subtilis. The use of koji nolds or yeasts is preferable

because t FEHngdhefiseonppopiEpaak fogapse thypdrdgcontnesipg riqrehgs igrdecapinops the pilr i nosa,
whi ch has high |ipid-deconposing ability in aerobic environnents, and nore
pr ef er abl gentdredyrets scugdeipen pareldc ey irNI@L.P- 287, can be used. The carrier for
the m crobe preferably has high porosity, and exanpl es include zeolites,
sponges, paper nahgbreett specificBigithp exppessiotsaigrdagrtspa el ‘Cep@laeer obatabsor bi ng
oils, so that the nmicrobes collected in the carriers can deconpose the

oi I's. AddishkoRet toysppirRRy fdd dapturind@olarht anhisdR HphRin wiientaes iar mepgisur f ace
aeration in the deconposition tank, gases will adhere to the carrier, thus

| nprovi ng,fifie d&ﬁ&%@aﬁ%i&%&éﬁ&l&%f@»fm& BERLRAE RO 6 Mk pLOBESs ublihE hGLAOr e, the

por ous

water from kitchens, although the expressions are not limited thereto and include those for the
purpose of treating waste water from commercial and industrial facilities.

The expression “oil-decomposing microbes” refers broadly to microbes having the
ability to decompose lipids, and in the present invention, these may be yeasts, koji molds or
Bacillus subtilis. The use of koji molds or yeasts is preferable because they do not generate foul
odors. In particular, Pichia farinosa, which has high lipid-decomposing ability in aerobic
environments, and more preferably the yeast deposited as NITE P-287, can be used. The
carrier for the microbe preferably has high porosity, and examples include zeolites, sponges,
paper and cotton. Such porous carriers are capable of absorbing oils, so that the microbes
collected in the carriers can decompose the oils. Additionally, they have the advantage that
when performing surface aeration in the decomposition tank, gases will adhere to the carrier,
thus improving the growth and activity of the aerobic microbes. Furthermore, the porous
carrier should preferably have an affinity to lipids. This is because it enables microbes to be

more easily fixed by capillary action.



carrier should preferably have an affinity to lipids. This is because it
enabl.es m crobes to be nore easily fixed by capillary action. -3- Wile
aeration nmeans for aerating the deconposition tank nay be neans for bl ow ng
air such as those using fans, they may also be neans for aeration by natural
ventilation, such as aeration neans consisting of exhaust towers and ducts,
as long as it is capable of providing the air necessary for the mcrobes to
deconpose oi | sWhifgpetatien means 5 perpiingdhe fespmpesion sk may Sp sigarsdeiivipef ers to
solids, semsolids, clunps of highly viscous fluid, floating debris and

m xt ur esait dyel esdhose Winmfany ey frey alsnige méses ke eamatiop by heturafleabirfos sedhen t ank, it
may be transferred to the deconposition tank together with substances ot her
t han scusmasios meas cosistng drextiane tbwdeeandldvets s dong af Bis cajpible! pEvidg thequi re a
power source such as a punp, or the structure may nake use of gravity in
such a vaynd&iady Rk tifebavedddRpse bis. transferred to the deconposition tank.
Additionally, the scumnmay be transferred to the deconposition tank

continuously qf gl RatiGRERHonHE BHEEIBA Seudt rebdd@h sbildi8emlsblidsScBRSE Pl € to

transfer all of thHe waste water I'n a grease trap or waste water treatnent

tank to . deco sition,tank,, ar.to.tra s&ﬁ{ nly the,portions of .the
ot o oty R EETRA S A e ol e SE S W et PR B B Lo £ o
floating on the top. The carrier carrying the oil-deconposi ng m crobes nmay

e 1op. . € mpo

be br ougftcoPptsEior skdbmaxga timsiered e disflesimneaitn tap togethe tHBFuBasovi di ng
multiple carrier pieces inside the deconposition tank and dunping scum or
wast e waetber teeorseum pichgs wetemar dhitliset Hbe grprsiterrdopigee ey faqphe apones sowge  a nmet hod
of providing a carrier of roughly the sane size and shape as the horizontal
Cross sachhompuwip, bihtbe slecompos) halenst afiygkavitn th adnpivagthstomin tbe owefBve water. -
containing scumonto this carrier. Wen draining the water, it is generally
pr ef er abis@rahdherthi @b he HABmMYAIRIN thil® MAEMBRAY, H@Fum may be transferred to the '

decomposition tank continuously or in batches. Furthermore, at that time, it is possible to

transfer all of the waste water in a grease trap or waste water treatment tank to the

decomposition tank, or to transfer only the portions of the waste water containing large

quantities of scum, such as only the portion floating on the top.

The carrier carrying the oil-decomposing microbes may be brought into contact with

the scum by means of a method of providing multiple carrier pieces inside the decomposition

tank and dumping scum or waste water containing scum onto the carrier pieces from above, or

a method of providing a carrier of roughly the same size and shape as the horizontal cross

section of the decomposition tank and dumping scum or waste water containing scum onto this

carrier. When draining the watet, it is generally preferable to drain the water from the bottom

of the decomposition tank, but in the case of a tubular decomposition tank that is long in the

horizontal direction, it is possible to feed scum or waste water containing scum from one end

and drain the water from the other end. By using a porous carrier as a filter, and draining the

water that has passed through the pores, the scum can be efficiently trapped while draining the

extra water.



of the deconposition tank, but in the case of a tubul ar deconposition tank
that is long in the "horizontal direction, it is possible to feed scum or
wast e wat er containing scumfromone end and drain the water fromthe other
end. By using a porous carrier as a fjlter, and draining the water that has
passed.t hrough the pores, the scumcan be efficiently trapped while draining
the extra water. -4- The aeration of the deconposition tank may be
performed af t et"dFRFA " e iBpn gk e pe Bk FRfEea R Rnedhe R Yo
performed fromthe side portions of the deconposition tank while

cont i nuoffs PXpleapgsitivy civeeareripishitoRahhBde RAAE of the defempgitsitikarhileank .
Aeration enables sone of the water to be kept inside the carrier while al so
prevent i mgtibtyaisly alrainiag whiroherh the bntitang of thodgobrepasitipn itamrer Sedidnenatddser , t hus
creating a favorable environnment for aerobic fernentation. The invention

al so of f egnfe d theaske tavRL@pt ihdi@ahdRRlier ApPaKIaL pteveatigihe &g fdnPet@dSRgt rap or a
wast e wat er deconposition treatnent tank; a deconposition tank containing a

carrier.  &M&kis irhMesQfin ¥aROHANSre (e Akabfetint Ybdkn ot 2 QEOERRASRB. M Cr obes;
aeration nmeans for aerating said deconposition tank; transport means for

transferring S%ﬁh&e%ﬁ&rﬂlwd)@%rsguaﬁeWa%mrga%jngﬂ ﬁ%agﬁgsec\xg gi?m%% éé’é@s%tﬁ%p""at er .

deconposition ta to sal econposition tan i nage® neans for
draining water fromthe decon%)osi ti og{_ td%nk' wherein in. the deconposition

tank, th& @SS SBrosRgRtot RPENTHRE AT ARIART SR bEST d carri er,
and the water drained; and the deconposition tank is aerated to cause the
oi | - decoAPBSIREP! APETPBbBaterY BRIt PRSING FHGOPeEGREHPTHBERS fPr ffFeH¢cum i n an
aerobic environnment. The transport nmeans may, for exanple, conprise
par titi osad decempesitiondardstraropast mevahs fon privsfnting scamchrahiong pisfrdesasshi d gr ease
trap or waste water deconposition tank; and a punp and pipe to direct scum
cont ai ni Baitlap of wam Wil deonidoeitispasietostidldosatolivion fask; pad fratbd dkisage0 sai d

means for draining water from the decomposition tank; wherein in the decomposition tank, the

scum is brought into contact with and fixed onto said carrier, and the water drained; and. the

decomposition tank is aerated to cause the oil-decomposing microbes to decompose the oils

contained in the scum in an aerobic environment.

The transport means may, for example, comprise partitions erected so as to stand

upright from below inside said grease trap or waste water decomposition tank; and a pump and

pipe to direct scum containing oils from inside the space enclosed by the partitions to said

decomposition tank. The partitions erected so as to stand upright from below may be directly

erected on the bottom of the grease trap or waste water decomposition treatment tank, or may

be in the form of a box that is open at the top and having its own bottom separate from the

grease trap or waste water decomposition treatment tank.

When a certain amount of waste water fills the grease trap or waste water
decomposition tank, the surface of the waste water is positioned higher than the top edges of

the partitions erected at the surface of the waste water. When a pump is activated in this

condition to pump out the scum containing oils from the space enclosed by the partitions, the



deconposition tank. The partitions erected so as to stand upright from bel ow
may be directly erected on the bottom of the grease trap or waste water
deconpositian treatnent tank, or may be in the formof a box that is open
at ‘the top and having its own bottomgseparate fromthe grease trap or waste
wat er deconposition treatnent tank. When a certain amount of waste water
fills the grease trap or waste water deconposition tank, the surface of the
waste watwh thais fgatingihigherthan hptop etlspapt t@ﬁ@&f?@@%@@@r@ﬂfto thegpacpaid Wil ons
erected at the surface of the waste water. Wien a punp is activated in this
condi t i ohutks cplipsisd mere qabily: sBymiwentedngdegs dithepattitions thealdgpeferablzhel osed by
the partitions, the -5- scumthat is floating higher than the top edges of

t he par tpdsitioms! lowdrlthapohertop adges tfhiee Spaceaperdvasie ater Hiasipbgticmateb@oihed nore
easily. Therefore, the top edges of the partitions should preferably be

posi ti onggk, hiowRkitibhARablb fr AR RIGRMGhg tHaGG €ase trap or waste water
deconposition treatnment tank, at a position suitable for selectively
renoving the scum BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schenmatic
showi ng a grease trap. Fig. 2 is a schematic showi ng how the scumrises to

the top in a grease tra%mﬁjﬁsﬁg@?gmmpﬁgg t he digestive ability of

normal hexane extracts by so fernmentation and |iquid state
fermentation. Fig. 4 is a schematic showi ng a waste water treatnent
apparatus based on one enbodinment of the present invention. Fig. 5is a
schemati ¢ showvihd iSf sfRestolic Mei@rs a57@st it appar at us based on one enbodi ment
of the present invention. Fig. 6 is a schematic show ng a waste water

treat ment appdii@atis sosmtic ghewingdtolethe scum rises to the top in a grease trap. :

Fig. 3 is a comparison of the digestive abilify of normal hexane extracté by solid state
fermentation and 1iéuid state férmentation.

Fig. 4.is a schematic showing a waste water treatment apparatus based on one
embodiment of the present invention.

Fig.5isa schematic showing a waste water treatment apparatus based on one
embodiment of the present invention.

Fig. 6 is a schematic showing a waste water treatment apparatus based on another
embodiment of the present invention (with the grease trap filled with waste water).

Fig. 7 is a schematic showing a waste water treatment apparatus based on another
embodiment of the present invention (with the waste water from the grease trap transferred to
the decorﬁposition tani<).

Fig. 8 is a schematic showing a waste water treatment apparatus based on another
embodiment of the present invention (with water not containing scufn being returned from the
decomposition tank to the grease trap).

Fig. 9 is a photograph showing the decomposition of waste water by a waste water

treatment apparatus based on an embodiment of the present invention.



enbodi ment of the present invention (with the grease trap filled with waste
water). Fig. 7 is a schematic showi ng a waste water treatnent apparatus
based on: another enbodi ment of the present invention (wth the waste water
fromthe grease trap transferred to the deconposition tank). Fig. 8 is a
schemat.ic show ng a waste water treatnent apparatus based on anot her
enbodi nent of the present invention (wth water not containing scum bei ng
returned fromthe deconposition tank to the grease trap). Fig. 9 is a
phot ograph showi ng the deconposition of waste water gy a waste water

S

treat nent apparat us bad¥PET G- ARbANREA T INHENIP¥sent i nvention. - 6-
MODES FOR CARRYI NG OQUT THE | NVENTI ON Her ebel ow, a preferred enbodi nent of
the present invention shall be described. 1In the grease traps in

rest aur ant s andetdbelow) dqeefersalmtolmienhashegpréiegim@htiorcshnll Bindescribed.mal | y has a

| ower specific gravity than water and therefore rises. Therefore, by placing

an obstructi ngn WalkteSseQipt SestiudinAgE tHRMKE & BSt 120 a Rlgh@Wcoitdd | ow from only
the bottom portion, the scumcan be trapped at the top as shown

schemat i %Hﬁﬁyihgs eﬁogrer %eciﬁ&r&g\}éﬁg %aﬁtw%te? anci: i}ﬂ@reﬁ)?éjrﬁgeg r ﬂ&@é}e?br%ﬁg(%{g ont ai ni ng

scum can be transported to “a deconposition tank using a pu carrier

or ovi ded Pt S8 e ek e SEI PR Sl FERTRP BV E 805t o ¢ ne
carrier, and the water is drained fromunder the carrier (the bottom of the

react i on SPHY &)Pe tppped abihs fon e g wresirawlically peFigdg ndbis stpls et i xed to the

carrier, where they are deconposed by the oil-deconposing m crobes. The

dr ai ned wesEmwaes goriRinipg Iy RYTaR o4 trnsprasted fepdasompggision tﬁrrrlg MEIA@R BWPR, it s

possible to provide nultiple reaction |ayers in a cascade, so that the water
A carrier consisting of a porous material carrying oil-decomposing microbes is :

provided inside a reaction tank. Scum is supplied from above or below the carrier, and the
water is drained from under the carrier (the bottom of the reaction layer). This operation
causes oils and fats to remain fixed to the carrier, where they are decomposed by the
oil-decomposing microbes. The drained water may be returned to the grease trap.
Furthermore, it is possible to provide multiple reaction layers in a cascade, so that the water
released from a first reaction layer is supplied to a second reaction layer where the oils are
further decomposed.
Fig. 6 is a conceptual diagram showing waste water that has been collected in a grease
trap according to another embodiment of the present invention. Inside the grease trap,
| partitions are erected so as to stand upright from below, and the surface of the waste water is
positioned higher than the upper edges of the partitioné. Since the scum in waste water
usually has a specific gravity of less than 1, it will be floating on the surface of the waste water.
Fig. 7 shows how waste water containing scum is transferred to a decomposition tank
using a pump provided in the space contained by the partitions. At this time, the waste water

in the space enclosed by the partitions is pumped out. The waste water in the space is



released froma first reaction layer is supplied to a second reaction |ayer
where the oils are further deconposed. Fig. 6 is a conceptual diagram
showi ng waste water that has been collected in a grease trap according to
anot'her enbodi nent of the present invention. Inside the grease trap,
partitions are erected so as to stand upright from below, and the surface of
the waste water is ositioned higher than the upper edges of the

partiti onf€mogdin gllowy, e%“é‘ﬂ‘rﬁqaﬁn&%‘stgpe%fta%ﬂromlﬁﬁféﬁ %Fpﬁ%lgo‘&lfg‘b@ﬂﬁsl’?cé gravity of
less than 1, it will be floating on the surface of the waste water. Fig. 7
shows hoviremehereyias eanstered ithd degompagiton sk dnYfievavelie symdladbieompodiEt i on t ank
using a punp provided in the space contained by the partitions. At this
time, thewastéhaiganse ttap chinle cfipindy encliasé ¢ thy déch@p@diidhitirkons i s punped out.
The waste water in the space is -7 renoved to allow the scumfloating on

the surface of Hl%’}l@l&(}d’é@]ﬁ’@l%t& Etapridgthold B¥Mvhiat @mbiiing afBakempdbitiombmhere it is
transferred to the deconposition tank. In this way, the scumfloatlng near

the surfacg Qe H&%rr%&ﬁ@&ﬁaﬁﬁ Rl 18 L1 4 ﬂxl&hﬁg' I}Je)écutn{ BNRERE bade LPudhe
deconposition tank is a schematic showi ng howthe water remaining

af ter dec?lqpeoé or{qﬁorslltlgn tatnpg rett &lécmo tpu% érezﬁze gecorm?ﬁe the s?ruftHre re01£ sutcl'b%awat er left

after filterin arrier ecorrposﬁlontank
i's return&d to the fase tra V\pﬁgl e thg‘%{)g@ture here is SLeh(éh that the
water is FePAFRBEEe] ENArens B FEE e it SRPRA RS cont ai ns
scummay be directly released as sewage or the like. Fig. 9 is a photograph
showi ng t fieecileesieprted apfewpar drdatikAg t he above steps on an actual grease trap.
Before the treatnent, a |arge anount of scumis floating on the surface of
the waste wat eFig. b pHwyographrisdveng tha gesiltseripuifarg)netiirenbarestaps wabreacttab a
deconposition tank, nost of the scumcan be renoved, so that no scum can be
observed gmRask hep.gBesethé fréfbnéHd@Nark ittt 8gicum is floating on the surface of the

waste water, but by transferring (removing) the waste water to a decomposition tank, most of

the scum can be removed, so that no scum can be observed in the grease trap upon returning

the waste water after the decomposition treatment.

In order to decompose the oils in waste water, the conventional art employed a

free-flow decomposition method in which oil-decomposing microbes are scattered in the waste

water to make a liquid culture in an aerobic or anaerobic state, but this method causes the

oil-decomposing microbes to be drained out together with the flow of water, and thus tends to

have poor efficiency over time. Additionally, the speed of decomposition often cannot keep up

with the influx of oil, causing a buildup of scum, and requiring a physical removal operation.

The present invention allows scum to be efficiently eliminated, and the efficiency of

decomposition to be improved by causing the microbes to adhere to a sponge with a high

affinity to oils or oil-adsorbing fibers, and aerating.

[Experiments]

The following experiments were performed to confirm the effects of the present



the waste water after the deconposition treatnent. In order to deconpose the
oils in waste water, 'the conventional art enployed a free-flow
deconposition nethod in which oil-deconposing mcrobes are scattered in the
waste water to nmake a liquid culturegin an aerobic or anaerobic state, but
this method causes the oil-deconposing mcrobes to be drained out together
with the flow of water, and thus tends to have poor efficiency over tine.
Addi ti ondH°" he speed of deconposition often cannot keep up with the
influx of oil, causing a buildup of scum and requiring a physical renoval
oper at i ofxrerqestabMethedit i nvention allows scumto be efficiently elimnated,
and the efficiency of deconposition to be inproved by causing the m crobes
to adhere to aAspomgeaniaubedgo hisgtp a caltdte pintuating westé water andioliveagls thebi ng fi bers,
and aerating. [Experinents] The follow ng experinents were performed to
confi rm tshalighfgd indcdted With PPEEEliure8olulidiy € Akt vtk thiRatials, Jt hod A
sponge was caused to absorb a culture simulating waste water and olive oil,

then st gfiiyab g&ddand HeREMrRbERh Hdta@atit HHRmAReLME §asQiphian. After
cultivating for three days, olive oil was added, and the quantity of matter

extract al?llnﬁle&){teﬁg&tg%alrddﬁgfgg&gzﬁlf%@&ltﬁ%nﬁ%{oﬁ& adidmgﬁghgfl&lr Ehg{ehgfé?rqggjré j on ,and

after cultivati an addi t1 onal ours erelna erred to as
"solid state, fe q%ati n"% MEF arately, a nge which was caused to absorb
- cul tur d° SPHHi Y REP RSP PR i SBIE TR TS e € PP S eand
inoculated with a Pichia culture solution, was placed in a glass bottle,
steril i zEHUHHmSvEE HRsE B Alive o1l Seprienizad and inpgulatadorith 3 Bebia culfeer cul ti vati ng
for 24 hours, olive oil was added, and the quantity of matter extractable by

solution, was placed in a glass bottle, sterilized and inoculated with a Pichiz culture solution. .

After cultivating for 24 hours, olive oil was added, and the quantity of matter extractable by

normal hexane was compared immediately after addition and after cultivating for 24 hours

- (hereinafter referred to as “liquid state fermentation”).
Experimental Results
The values after cultivating for 24 hours are shown in the following table and the
graph in Fig. 3, which is normalized such that the amount of normal hexane extracts

immediately after adding olive oil is adjusted to be equal to 100.

TABLE 1 Comparison of Digestive Ability of Normal Hexane Extracts by Solid State
Fermentation and Liquid State Fermentation

Solid State Fermentation Liquid State Fermentation
Immediately after adding oils 100.0 : 100.0
After 24 hours 345 952

The lipid digestive ability of Pichia in the case of solid state fermentation was found to
be significantly higher than in the case of liquid state fermentation. This suggests that solid

state fermentation using the lipids in waste water from a grease trap and a sponge composed of



nor mal hexane was conpared imedi ately after addition and after cultivating
for 24 hours (hereinafter referred to as "liquid state fernentation").
Experimental -Results The values after cultivating for 24 hours are shown in
the following table and the graph ingFig. 3, which is normalized such that
t he amount of normal hexane extracts imediately after adding olive oil is
adj ust ed toﬁge equal to 100. TABLE | Conpari son of_ Digestive Ability of

Nor mal _ HesxiFé FEBA PR SIS BYrTePedPiated Withdf gehlnits with wrRecily {0y o6t at e
Fernmentation Solid State Fernmentation Liquid State Fernmentation |nmediately
af t er addvaffy e ssa gidiqpid sply. tormenipde 2W WiBO$ oglipids gish espRto B§ ppfd di gesti ve
ability of Pichia in the case of solid state fernentation was found to be
si gni f i captrgy iththgtres oftshlatstatnfetrmtatias én which ragelihd spingt keld € mbaftwater on. Thi s
suggests that solid state fernentation using the lipids in waste water from
a grease therélp. and a sponge conposed of -9- a starch is possible. The tests
were performed with 10 g of lipids with respect to 100 mM of water in the
case of liquid state fernmentation and with 40 g of lipids with respect to 50
g of sponge in the case of solid state fernentation, in which case the
sponge h§5g3§@5p1 of water therein. [Exanples] As shown in Fig. 4, an
underwat er punp was installed in a grease trap, the waste water in the

grease trap was, p ed._u and transferred.to a tank filled with sponges to
o ch of - e QRBITHY Tk Rm MR e s Y e trap: e Wt

- water in the grease trap was pumped up, and transferred to a tank filled with sponges to which

oil-decomposing bacteria were fixed.
After enough of the scum was transferred to the tank, the pump switch was turned off.

Then, the 55 and oils contained in the waste water in the tank were absorbed by the sponge and
remained in the tank (Fig. 3). In this state, the decomposition tank was continuously aerated
from the bottom. A waste water pumping operation was performed three times daily; in the
morning, at midday and in the evening. As a result, the normal hexane value of the oils
contained in the waste water, which was 25,000 ppm before pumping, was reduced to 20 ppm
after pumping,.

This operation was continued for 30 days. During this tine, not only were the oils in
the grease trap decomposed by the microbes fixed to the sponge, but also, the éludge from
garbage other than oils was also decomposed. The amount of oil contained in 1 g of sponge
was found to be constant at 15 g, the oils contained in the waste water being stably decomposed.
Furthermore, these grease traps normally have mesh cages for separating out the raw garbage,
with an average of 100 g of residues being generated daily. While the present test was
performed with the mesh cage removed, no scum from raw garbage was observed. It can be
inferred that the scum from raw garbage was also absorbed into the sponges in the solid state

fermentation treatment tanks and decomposed by fermentation. During this one-month



After enough of the scumwas transferred to the tank, the punp switch was
turned off. Then, the SS and oils contained in the waste water in the tank
wer e absorbed by the sponge and renmined in the tank (Fig. 5). In this
state, the deconposition tank was con#d_nuously aerated fromthe bottom A
wast e water punping operation was performed three tines daily, in the
norning, at mdday and in the evenin As a result, the nornmal hexane val ue
of the oitf*ine RsitlannEerse {on el sahidtare famarationfank HidRas sowsratRy FRPE¥F or e

punpi ng, was reduced to 20 ppm after punping. This operation was conti nued
for 30 dayscumburing this time, not only were the oils in the grease trap
deconposed by the mcrobes fixed to the sponge, but also, the sludge from
gar bage ot her {hamicibesusadior dlistochtelognpesiachf alihigpaasdoigtas dfe ndidobeciont ai ned i n
1 g of sponge was found to be constant at 15 g, the oils contained in the

wast e watcgfabRek hdalsh@dihwh Sl6.C ORPBEatrds, dkd (Ral leRfdd wéMAeR eMicRA§avab I aps
normal | y have nmesh cages for separating out the raw garbage, wth an

average qf,;dQQ agcomﬁafea%Jlﬁlqﬁﬁldtg%w}gm@ﬁg%@m@hg% the il defonk @mgg&%@nt test

was perfor rred W t he mesh cage renmoved, no scu from ra age was
observed nf enl, ed that the. ;Scu arbage was al so

absor bed | ni o%tl%'é’v agslgﬁovggdl%o%r R (5’}1 Hfo é“fzg}'rlsr%wih%talﬁgﬁx%ﬁrm gat Ment t anks
and deconposed by fernentation, During thls one-nonth -10- testing period,
the gr easGBH L[58 TSHPRREY af be PERHEREXOE B EAR= het g eRErat o any f oul
odors or scum The mcrobes used for this technology may be of any type as
| ong as tWidchiag proifenipysto odsand i rorefs. brimdicHertsavrrmobseived injpalyprogelensyor ds, nor e
than ten-fold treatnent efficiency was achieved as conpared with I|qU|d

st at e f erspergeafiitamg spdrephlier aquativngs, divkboilcadserting b s iArlgitipealt simiirchi a whi ch
was di scovered by our conpany, koji nold, or Bacillus subtl lis, although
there Werefects were obtained even when using corn cobs taken from maize. o :



'slight differences therebetween. The carrier for fixing the m crobes may be
of any material which has an affinity to oils and is porous. Simlar
effects were observed in pol ypropyl ene sponges, filtering sponges for
aquariuns; and oil-adsorbing fibers. Additionally, simlar effects were
obt ained even when using corn cobs takegn fromnmaize. -11- CLAIMS 1. A waste
wat er treatnment nethod in a waste water treatnent apparatus conprising a

gr ease trgﬁﬁ&ﬁ a waste water deconposition treatnment tank, a deconposition
tank cont ai 8 a carrier consisting of a porous material carrying

oi | -deconposi ng m crobes, and aeration neans for aerating said
deconposition tank; the nethod conprising steps of: transferring scum

cont ai ni ng- oi | s A wa5in vt dregmenigeethqddn a piestuyaieplreRETeYT: 2pRaErAFoSPTIFRgR
treatnment tank to said deconposition tank; in the deconposition tank,

bringi ng tgne@setcapmriamtagte gdtat dectmpasition amatmentxankga ddcompdsiticeadrtt cotaininger , and
draining water; and aerating the deconposition tank to cause the

oi | - decoNpesicN@ntikitbAPLForbi®; HIREANRBS B¢ oiliRcoRipbosing Atkdbes) @Rk ddhatfoRGneSEUM I N an
aerobic environnent. 2. A waste water treatnent nethod in accordance wth

claiml, vwhelekns Sal fheGRbdsitBh wnf mPhObIethRunb % J0 partition the interior
space of said deconposition tank, and the scumis transferred to one of the

interior spaces of .the decoansitiqn tank.partitioned QX sai d carpier,
transferring sci afhing oils from sald gréase trap Or waste 1011

while the water TPodFSs ad Fromigrot har T hesrT §rP il W4T dRmPeiotat er
treatment nethod in a&gordanbe mﬁtﬂcclain11 or 2, wherein said

0i | - decompgBaMHgt R eSHE dPEmROSRALINN 4. A waste water treatnment method in

accordance with claim 3, wherein said - -
in the decomposition tank, bringing the scum into contact with and fixing it onto said

carrier, and draining water; and
aerating the decomposition tank to cause the oil-decomposing microbes to decompose

the oils contained in the scum in an aerobic environment.

2, A waste water freatment method in accordance with claim 1, wherein said carrier is
provided such as to partition the interior space of said decomposition tank, and the scum is
transferred to one of the interior spaces of the decomposition tank partitioned by said carrier,

while the water is drained from another interior space.

3. A waste water treatment method in accordance with claim 1 or 2, wherein said

oil-decomposing microbe is a yeast.

4. A waste water treatment method in accordance with claim 3, wherein said

oil-decomposing microbe is Pichia farinosa.

5. A waste water treatment method in accordance with claim 4, wherein said

oil-decomposing microbe is the yeast deposited as NITE P-287.

6. A waste water treatment apparatus comprising:



oi | -deconposing mcrobe is Pichia farinosa. 5. A waste water treatnent

met hod in accordance with claim4, wherein said oil-deconposing mcrobe is
t he yeast deposited as NITE P-287. 6. A waste water treatnent apparatus
conprising: -12- a grease trap or a waste water deconposition treatnent
tank; a deconposition tank containingpa carrier consisting of a porous
material carrying oil-deconposing mcrobes; aeration neans for aerating
sai d deconposition tank; trans on{ means. for transferring scum containi ng
oiIs‘fron1saidaéﬁﬁﬁggpffﬁﬁa%?waﬁ%‘ﬁmnﬁﬁfﬁ?ﬁﬁﬁ%8ﬁﬁ ition tank to said
deconposition tank; and water drainage neans for draining water fromthe
deconposi ti on PARPTPRHEMERH SRS AFREHBER B Gha PAURAYS MAteréal SETYHAS s br ought
into contact with and fixed onto said carrier, and the water drained; and
t he decompoistampysing mitkobes aer ated to cause the oil -deconposi ng microbes to
deconpose the oils contained in the scumin an aerobic environnment. 7. A
wast e water tr aahtiminheadpfolsicaiting shit deeapbdanicenid t h cl ai m 6, wherein said
transport rmeans conprises partitions erected so as to stand upright from

bel ow i nsi de S%iaﬁlsrpgftml% fbi BRisBfring WRST @niBlieY oild 86RAMRAS hiQploaftkste and a punp
and pipe to transfer scumcontaining oils from inside the space encl osed by

the partifh 08 ohPoSAlitat&s AR A ot OMidh@H; and

water drainage means for draining water from the decomposition tank;

wherein in the decompqsition tank, the scum is brought into contact with and fixed
. onto said carrier, and the water drained; and

the decomposition tank is aerated to cause the oil-decomposing microbes to

decompose the oils contained in the scum in an aerobic environment.

7. A waste water treatment apparatus in accordance with claim 6, wherein said transport
means comprises partitions erected so as to stand upright from below inside said grease trap or
waste water decomposition tank; and a pump and pipe to transfer scum containing oils from

inside the space enclosed by the partitions to said decomposition tank.





